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Introduction
With the continuous improvement of the performance of the computer and the rapid development of internet technology, the appearance of cloud computing meets the growing demand of massive data processing and computing needs. Cloud computing [1] is a type distributed computing. Cloud computing is great change again following changes from the mainframe computer to the client -server changes in the 1980s. The emergence of cloud computing is not accidental, as early as the 1960s, McCarthy proposes computing power as a kind of like water and electric utilities to provide to the user's concept, which became the origin of the ideology cloud computing. In the 1980s grid computing, utility computing in the 1990s, the early 2000s virtualization technology, SOA, SaaS applications support, cloud computing as a new kind of resource use and delivery models is colonized gradually by academia and industry. Cloud computing is the increase in Internet-based services, use and delivery model. It usually involves easy dynamically scalable and often virtualized resources via the Internet. The figure of Cloud used to show telecommunications network. Later it also represents the Internet and abstraction of the underlying infrastructure. Narrow sense, cloud computing refers to the delivery of IT infrastructure and usage patterns, and to obtain the necessary resources through the network to the demand, and scalable way. Generalized cloud computing refers to services delivery and usage patterns, through the network to the on-demand, scalable way to obtain the necessary services. This service can be IT and software, Internet-related, but other services. It means computing capacity can also circulate via the Internet as a commodity. First of all it splits the huge computing handler into multiple subroutines through network [2] , and then hand over to the huge system composed by multiple servers, and the last pass the analytical processing results back to the users. Network providing these resources is known as the "cloud", and cloud computing resource scheduling is an important and difficult part in the cloud systems.
Traditional resource allocation methods wasting resources seriously are based on pre-assigned static resource scheduling algorithm, which followed by greedy algorithm and cloud computing resource scheduling model of a dynamic programming algorithm that only adapt to the small-scale cloud systems [3~4] . Recent years, with the maturity of heuristic optimization algorithm, cloud computing resource scheduling model with a parallel search capability to find priority scheduling scheme of cloud computing resources such as genetic algorithms, particle swarm optimization, ant colony algorithm and leapfrog algorithm emerges and improves the utilization efficiency of cloud computing [5~6] . However, being a heuristic algorithm, they are unable to overcome the local optimal solution, slow convergence speed and unstable optimization results, sometimes it is difficult to obtain a global optimal resource scheduling scheme. Therefore, how to modify the heuristic algorithm to further improves the resource utilization of cloud computing has become a hot research area [7~8] .
In order to obtain a better cloud computing resource scheduling scheme, improve the utilization of computing resources and overcome the defects of the basic genetic algorithm, this paper proposes a resource scheduling model of cloud computing based on modify genetic algorithm (MGA) and test the validity and feasibility.
The description of cloud computing resource scheduling problem
Resources are abstracted into the same virtual resources in the cloud computing system. Resources scheduling is a process reasonably mapping the virtual resources to physical resources through mobilization strategy [9] . A virtual resource can be abstracted as a node with certain attributes. For example, a virtual resource with memory attribute, CPU attributes or bandwidth properties can be abstracted as v (m, c, b) where m represents the memory attribute, c represents for the cpu property and b represents the bandwidth attributes. Such a physical resource can also be abstracted as p (m, c, b).
Cloud computing resource scheduling is a program mapping virtual resources in cloud computing environment to physical resources [10] . The coding method is the algorithm is 1 2 , , ,
.Initial population
Basic genetic algorithm initial population is randomly generated, which increase the probability that large number of individuals distribute in a local area, and easy to produce locally optimal solutions. This paper overcomes the defect, so that individual is distributed as evenly as possible on the entire solution space.
The size of the current population is N, the length of the chromosome is 2 S , the resource number is H . The degree of similarity between the chromosomes is measured by ratio of number of identical bits in two chromosomes and the length of the individual. The measurement is defined as follow
Through comparison, chromosomes whose similarity must meet the following conditions can be selected for the initial population.
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c represents the regulating constant used to control the expected similarity. Initial population generated through the above-described manner can be uniformly distributed in the solution space improving opportunities search converges to the global optimal solution.
.Modest function
In cloud computing systems, the goal of resource scheduling optimization is to make the load balancing on the various resources. To an individual, a viable cloud computing resources scheduling scheme 1 2 ( , , , ) 
.Select action
The select operation mainly determines reorganization or cross individual, and the offspring number of individual elected. This paper adopts the roulette wheel selection. To the chromosome whose fitness is f i , its choice probability S p is described as
.Cross-operation
In cloud resource scheduling, each chromosome is composed by pairing strings and scheduling strings. Pairing strings adopt replacement cross, while scheduling strings choose random interaction.
(1) The uniform replacement crosses for paired strings. A binary mask string is generated randomly with the same length of the pairing string, and a binary standard quantity is set as j=0 or j=1. Then compare a parent of individual strings to the mask string, the value on effective position is retained. Finally fill the value filtered out from another parent individual string, so that chromosomes exchange is completed.
(2) The randomly interaction for scheduling strings. The cross point is selected randomly, the genes in front of which are not change. Genes back of the point are rearranged according to the order of matching pairs. 
.Mutation operation
The scheduling strings randomly select elements within the chromosome to exchange. To the effective range of the pairing string, this paper adopts insertion mutation operation. First select two loci on chromosome, then one of the loci is inserted after or before the other, that is 
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The specific processes of mutation operation for pairing strings are described as follows.
(1) The mutation rate P m is selected and the number of mutation n is set.
(2)The mutation of chromosome are randomly selected from the population (3) Mutation times are accumulated, and offspring are mutated (4) Repeat step (2) and (3) until the mutation time reach n. The principle of mutation is shown in Fig.2 . 
.Termination condition
For the cloud resource optimization scheduling process, if it is found that individuals in a population evolution have stabilized, the iteration of the algorithm is terminated.
3.2.Cloud resource scheduling processes of Genetic Algorithm
(1) Population is initialized based on cloud computing resources system. (2) Individual Evaluation. The fitness of individual in population P(t) is calculated by equation (3) . Then the fitness of each path in the population is obtained.
(3) Selection operation. The better individual in the population is selected through the operation according to the selection operator.
(4) Crossover operation. Through the method described above, the crossover operation for the individual groups is carried out to produce new offspring.
(5) Mutation operation. The mutation operation is carried out for preserved individual to generate mutation individual. The offspring P(t+1) of population P(t) is obtained through selection, crossover and mutation operation.
(6) Judgment. If the number of generation is less than the specified maximum number, turn to Step (3). Or else, the optimal solution can be chosen from the final population.
(7) The best individual is decoded to obtain the optimal scheduling scheme for cloud computing resources Workflow of cloud resource scheduling model based on modify genetic algorithm are shown as Fig.3. 
Results and analysis
After 100 times operation, the average value of each model is selected as the final result of the algorithm. The balance of CPU, memory and band width of three models are shown in Fig.4 to Fig.6 .
Figure4. The balance of CPU
Figure5. The balance of RAM
Figure6. The balance of Band Width
Through analysis of Fig.4 to Fig.6 , we can obtain that comparing to GA algorithm, MGA can get better scheduling scheme of cloud computing. The improvement of GA in this paper prevents the phenomenon of late search into local optimum, provides a more accurate description of characteristics of cloud computing resources such as large-scale, shared & dynamic, and better allocates computing resources. It improving the resource utilization of cloud computing is an effective cloud computing resource scheduling model.
Conclusions
The resource nodes are uncertainty in cloud computing environment. In order to solve the problems of cloud computing resource scheduling, this paper presents a resource scheduling model based on modify genetic algorithm by using the global search ability of genetic algorithms. Simulation results show that MGA has the advantage of simple and fast search. It can quickly find the best solution of the resource scheduling problem in the cloud computing environment, and has a wide range of applications in the cloud computing.
